INDUSTRIAL AND LABOR RELATIONS REVIEW
Second, we investigate the source of the motherhood wage penalty that persists even after human capital and unobserved heterogeneity have been controlled. In particular, we consider whether mothers bear a wage penalty because they exert less effort at work, and we examine to what extent, if any, work schedule conflicts reduce mothers' wages. The work effort explanation offers several testable implications for the pattern of wage penalties by age of children, education, and race. Since young children require more physical care (lifting, holding, diapering, chasing, and so on) and are more likely than older children to wake up and scream at night, mothers of young children could easily be more exhausted and thus less productive at work than mothers of older children. Although older children present their own challenges, especially as occasioned by short school days and extracurricular activities that require parental shuttling, it is likely that these tasks affect wages through conflicts with work schedules rather than by draining energy. A declining wage penalty as children grow older would be consistent with the work effort explanation; a persistent wage penalty would suggest that work schedule conflicts are important.
The work effort explanation also implies that mothers in jobs requiring more effort will experience larger penalties than mothers in jobs requiring little effort. The 1977 Quality of Employment Survey (QES) suggested that work effort rises with education: 59% of women without a high school degree reported that their job required "a lot" of effort, compared to 68% of women who had a high school diploma but no college degree and 84% of women who were college graduates. Thus a wage penalty that rises with education would also be consistent with a work effort explanation. The absence of such a pattern, on the other hand, would suggest the need for other explanations.
Finally, some researchers report that black mothers bear a smaller wage penalty than white mothers. If this is the case, then the work effort explanation becomes less plausible, because it is difficult to imagine how race would systematically affect energy availability at work. Again, other explanations would need to be considered.
Measuring the Motherhood Wage Gap
We estimate a 10% motherhood wage penalty from a pooled cross-section of women ages 14 to 44 in the 1968-88 National Longitudinal Survey of Labor Market Experience of Young Women (NLSYW).1 This estimate in part reflects human capital differences between mothers and non-mothers. For example, in the NLSYW, women who are never mothers attain 13.2 years of schooling on average, compared with 12.5 years for mothers. Even more striking, the gap between potential work experience (age -schooling -6) and actual work experience is three years for mothers in the NLSYW, compared with only 1.5 months for non-mothers. In addition to differences in experience, mothers who do not return to the same job may suffer from the loss of firm-specific human capital.
Nevertheless, cross-sectional analyses have typically identified significant wage penalties associated with having children even when controls for differences in human capital are included. Reported penalties range from 2% to 10% for one child and from 5% to 13% for two or more children (Budig and England 2001; Waldfogel 1995 Waldfogel , 1997 Waldfogel , 1998a .
1A description of these data, on which our analyses are based, follows. To get this particular estimate, we use OLS (in a pooled cross-section of women) to regress log wage on a variable that takes the value of one if the woman is a mother (and is otherwise zero). In order to reduce the weight placed on multiple observations per woman, we weight each observation by the total number ofpossibleobservations per woman divided by the actualnumber of years that the woman appears in the unbalanced panel. While the NLSYW data provide information about an earlier generation of women, these data are comparable to those used by many other researchers who have explored this question. Furthermore, the estimated penalty is remarkably similar to the 11% penalty generated by running an analogous regression on women 14 to 44 years of age in the March 1999 CPS. Future work should replicate the following analyses with more recent data to see if the results have changed over time.
THE MOTHERHOOD WAGE PENALTY REVISITED
An obvious drawback of the use of crosssectional analysis is the possibility that mothers are different from non-mothers in ways that are not observed in the data. Budig and England (2001) , Korenman and Neumark (1992) , Lundberg and Rose (2000) , and Waldfogel (1995, 1997) addressed this concern by estimating fixed effects models.2 Of these studies, only that of Korenman and Neumark, who analyzed differences in an arguably too-short twoyear period, found that the estimated motherhood penalty is greatly reduced by controlling for unobserved heterogeneity. Lundberg and Rose (2000) , focusing on several years surrounding the birth of the first child, estimated that mothers' wages fall by 5%, on average, after the first birth; mothers who are continuously employed, however, face no penalty at all. In the longer periods of twelve years or more studied by Budig and England (2001) and Waldfogel (1997) , penalties estimated with fixed effects models are quite similar to those estimated in a cross-section.
Previous studies do not give a clear picture of race and education patterns in the 2Although an improvement over cross-sectional analysis, fixed effects analyses also have limitations. In a study of displaced workers, Jacobson et al. (1993) found that workers' earnings begin to decline even before the displacement occurs. One could imagine that women who plan to become mothers might reduce their effort prior to leaving the work force and experience the same pattern of declining wages. A before and after comparison will therefore underestimate the wage penalty. Waldfogel (1998b), however, reported no wage deterioration in the NLSYin the two or three years prior to a birth, and only a slight reduction in the year immediately preceding the birth. Thus, the expected size of this bias is unclear.
Another limitation concerns unobserved effects that are not "fixed." For example, a deterioration in labor market conditions for women may lower their prospective wages and encourage women to have more children (since a reduction in wages lowers the opportunity cost of having children), leading to an overestimate of the wage penalty imposed by children. This is probably not a problem for a general labor market deterioration, since adverse labor market conditions would also affect the labor market prospects of fathers and, by increasing uncertainty and reducing income, discourage childbearing. Still, an individual-specific shock may bias the estimates. 
Other Explanations for the Motherhood Wage Gap
Since human capital measures and unobserved heterogeneity do not fully account for the lower wages of mothers, other explanations may be relevant. Frank (1978) proposed that wives subordinate their careers to their husbands' careers, particularly in location decisions. As a result, they tend to acceptjobs for which they are overqualified and, relative to better-matched men with the same skills, underpaid. If mothers also subordinate their careers to the needs of their children, their choice of jobs will be further restricted, leading to worse matches and lower wages, compared to non-mothers.
For example, mothers may accept a lower wage in return for schedule flexibility. Discrimination is also a possibility: if employers assume that mothers are less productive, they will be inclined to pay them less. Finally, mothers may in fact be less productive at work because they have dissipated their energy caring for their children, a supposition formalized as Becker's (1985) Bielby and Bielby (1988) found that mothers of pre-school children report less work effort while on the job compared with other women, but they did not test whether lower effort corresponds to lower wages. 4 We explore another set of testable implications of Becker's hypothesis. First, since younger children demand more physical energy from care-givers than older children do, wage penalties should fall as children grow older.5 Indeed, Bielby and Bielby (1988) found that, compared to female coworkers who were not mothers, mothers of pre-schoolers reported significantly lower effort on the job, but mothers of older children did not. If the work effort hypothesis holds, then these effort patterns should affect wages systematically.
In fact, 4Bielby and Bielby summed the responses to three items from the 1977 QES as their measure of effort: (1) "My job requires that I work very hard," scaled by 1 = strongly disagree to 4 = strongly agree; (2) "Altogether, how much effort, either physical or mental, does your job require?" scaled by 1 = none, 2 = only a little, 3 = some, and 4 = a lot; and (3) "And how much effort do you put into your job beyond what is required?" scaled by 1 = none to 4 = a lot. 5As mentioned earlier, the demands of older children tend to be time-intensive rather than effortintensive.
Waldfogel's (1998b) study was consistent with this wage-effort effect in finding that the wage benefits conferred by maternity leave job protection diminish over time. Second, racial differences in the size of the penalty, when measures of human capital, family structure, and household resources are controlled, would be inconsistent with the productivity story.6 Finally, higherskilledjobs typically require more effort (as discussed above), so wage penalties should rise with mothers' years of schooling.
Discussions in both the academic and popular press of the difficult "balancing act" required of working mothers reflect the relevance of Becker's model (see, for example, Spain and Bianchi 1996) 1?In OLS regressions (pooled cross-sections) that do not fully control for differences in human capital and household resources, the motherhood wage penalty for two or more children is somewhat larger for married women than for single women. However, once all observable characteristics are included and unobservable heterogeneity is controlled for using fixed effects, the motherhood penalty is the same for single and married women. Therefore, we choose to pool single and married women into one sample rather than to estimate the model separately by marital status. aMeans and standard deviations are weighted to account for the over-sampling of blacks. Husband's income is zero for unmarried women; observations with zeroes are included in computing averages for number of children, number of other adults, husband's income, and average nonlabor income. For the pooled crosssection, "Mother" is defined as a woman having at least one child under the age of 18 at home during a given year. For the individual women sample, "Ever Mother" is defined as a woman everhaving at least one child under the age of 18 at home. All differences in means (mothers versus non-mothers) are statistically significant at the 5% level except the following: managerial occupation in the pooled cross-section; managerial, sales, clerical, craft, and service occupations in the individual women sample. dummy variables for one child and two or more children (under the age of 18) living in the household, following Korenman and Neumark (1992) and Waldfogel (1997 On the one hand, we might expect greater household resources to reduce the motherhood penalty by providing working mothers with more adults to help in the care of children and more income with which to purchase childcare, restaurant meals, and other substitutes for home production. On the other hand, these same resources may, in fact, increase the motherhood penalty if the other adults in the household also need care (for example, aged parents) or if husbands with greater income contribute less to home production.13 llThis variable is equal to all income (labor and non-labor) of the respondent's husband; it includes half of income that was reported jointly for wife and husband. This variable is set to zero for unmarried women.
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12This includes all income reported by the respondent except earnings from wage and salary, own business or farm, or unemployment insurance. If the respondent is married, this variable includes half of income that was reported jointly with her spouse.
" Hersch and Stratton (1994) found that a husband's share of housework declines with increases in his labor income. This is consistent with both a time allocation model (in which the husband's greater income contribution reflects his greater marginal productivity in the labor market, relative to his marginal productivity at home) and a household bargaining model (in which the husband's greater income leads to greater bargaining power within the relationship). Bittman et al. (2001) , however, pointed to the importance of the husband's share of income in determining his wife's housework hours: the more We then proceed to a fixed effects analysis in order to control for unobserved heterogeneity between mothers and non-mothers. We use a specification similar to equation (1), except that all variables pertain to mean-differenced values across years for each woman, and the error term is composed of a fixed component (a,) and timevarying component (it). In addition, for some models, we include a more detailed vector of children variables equal to the number of children in each of five age groups, corresponding to five distinct stages in children's lives-infants and toddlers (birth through 2 years old), pre-school children (3-5 years old), elementary school children (6-10 years old), middle school children (11-13 years old), and high school children (14-17 years old)-in order to test whether the penalty is largest for working mothers of young children.
Finally, we address heterogeneity among working mothers and test other implications of the work effort hypothesis by estimating the wage penalties for different subgroups of mothers. Mothers who return to work when their children are infants may differ in unobservable, wage-enhancing capital from mothers who stay home until their children are older, either through a greater commitment to their career or by returning to the same job and thereby benefiting from a good job match and a preexisting stock of firm-specific capital.14 These differences would be only partly captured in measures of time out of the labor force. To control for this heterogeneity, we interact all independent variables by a discrete return-timing variable that groups mothers by the age of their youngest child in any year they worked. For example, a woman who leaves the labor force for four unequal the husband/wife shares, the more hours the wife spends in housework, even if it is the wife who is contributing more income to the household. 14For example, Waldfogel (1998b) found a statistically significant positive effect of maternity leave on both the likelihood of returning to the same employer after childbirth and the post-interruption wage. 
X indicates variables that were included in the regression. aIn the pooled cross-section regressions, we weight each observation by the total number of possible observations p of years that the woman appears in the sample and estimate robust clustered standard errors in order to control observations per woman. In the fixed effects regressions, we report the within R-squared. All models include contro b The wage penalty for children as a percentage is (e0 -1), where P is the estimated regression coefficient; the "pe using this transformation.
c"% of col. 1" is the percentage of the actual motherhood penalty estimated in column 1 that is explained by the *Statistically significant at the .10 level; **at the .05 level; ***at the .01 level.
years and has two children who are two and four years of age when she goes back to work would be given the fixed classification of returning with a child 0-2 years of age.
Other possible designations are returning with a child 3-5 years of age and returning with a child 6-17 years of age.15 We also test whether the penalty varies by race, and if it is higher for more educated mothers.
Human Capital, Heterogeneity, and Sample Composition: Results
The first six columns of Table 2 show the effect on the motherhood wage penalty of controlling for various factors.16 Column (1) shows ordinary least squares (OLS) results for the pooled cross-section, controlling only for race, marital status, and the presence of one child or two or more children. We interpret the coefficients of the children variables as the total motherhood penalty, including the direct effect of children on wages as well as any indirect effects of children such as reduced labor market experience, lower on-the-job effort, heterogeneity between mothers and non-mothers, and employer discrimination. The presence of one child reduces a mother's wage by about 7%; the presence of two or more children reduces her wage by nearly 13%. These estimates are similar in magnitude to those found by Waldfogel (1997) in regressions that included measures of human capital. Column (2) shows that the penalties rise by 1.8 and 2.3 percentage points, respectively, when we include education and a quadratic in potential experience, the standard arguments of the Mincer wage equation.1 The increase probably arises because mothers tend to be older than 15Since we also control for presence of children in each age group, this approach distinguishes heterogeneity in return timing from the effect of having children of particular ages.
16Appendix A reports the coefficient estimates for all of the controls.
17Potential experience is equal to the lesser of (age -education -6) or (age -16). This helps to reduce measurement error, in terms of too much potential work experience, for individuals with very little educational attainment.
non-mothers and thus have greater potential experience.
Potential experience overestimates women's actual work experience if women take any time off to bear and raise children. This is apparent in the data: when we measure experience directly'8 (see column 3 of Table 2), the effects of one child and two or more children fall by 1.2 and 3.4 percentage points, respectively. The addition of age and age squared in column (4) further controls for number of years out of the work force, and reduces the motherhood wage penalties by another 1.9 and 3.6 percentage points for one and two-or-more children, respectively. Since our goal in this paper is to estimate and interpret the Total labor market experience is equal to the sum of actual labor market experience in every year between 1968 and 1988, plus "potential labor market experience" prior to 1968. Given the young age of women in 1968-ages 14 to 24-the use of potential experience for this period is unlikely to induce much measurement error.
Gaps in the available information on work experience make it necessary to impute actual experience in some cases. Specifically, if information on weeks worked is missing in year t but not missing in years t -1 and t + 1, then weeks worked in year t are estimated to equal the average of weeks worked in t-1 and t + 1. Thus, we impute labor market experience for any given year only if we have valid information on actual labor market experience in the two surrounding years; only 1,520 woman-year observations (5.6% of the sample) have imputed experience. i9Recall, however, that children may also indirectly lower wages by reducing mothers' work experience and increasing mothers' labor market interruptions.
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part-time work, occupation, and measures of household resources in columns (5) and (6) has a net effect of reducing the penalty for one child by 0.4 percentage point and the penalty for two children by close to one percentage point. This results in a 5% penalty for one child, which is similar to the penalties reported by Korenman and Neumark (1992) in their cross-sectional model and by Waldfogel (1997). However, the estimated penalty for two or more children (7%) is smaller than the penalty found by others.
Taken together, human capital, occupational, and household resource variables account for 24% of the total wage penalty for one child and 44% of the total wage penalty for two or more children. Actual experience and years out of the labor force alone account for 19% to 37% of the observed total motherhood penalties.
Column (7) of Table 2 reports estimates for a fixed effects model using the same control variables as column (6); this reduces the penalty by an additional 2.1 percentage points for one child and an additional 1.7 percentage points for two or more children.20 Thus we find that unobserved heterogeneity between mothers and nonmothers accounts for a significant portionup to 32%-of the motherhood wage gap. Controlling for both observed and unobserved differences between mothers and non-mothers, we find a 3% wage penalty for having one child and a 5% penalty for having two or more children. Our estimates of the unexplained penalty lie between those reported by Korenman and Neumark (1992) , who reported no unexplained penalty in a short differences model, and Waldfogel (1997), who reported penalties of 4% for one child and 12% for two or more children.21 20The fixed effects results in Table 2 are robust with respect to the inclusion or exclusion of parttime, occupation, and household resource measures.
21We find lower penalties than did Waldfogel (1997) even when we use a nearly identical model specification. We suspect that the difference lies in our more conservative rule for imputing work experience, since Waldfogel retained more observations in her sample of working women. Table 2 show results for models estimated separately for mothers who returned to work when their youngest child was an infant or toddler (0-2 years old), of pre-school age (3-5 years old), and of school age (6-17 years old), respectively. Mothers who returned to work with infants or toddlers comprise the vast majority (74%) of working mothers: their subsample penalties arejust about the same as those calculated for the entire sample. Mothers who returned to work with children 3-5 years of age (17% of working mothers) experience a slightly higher wage penalty for one child, but that penalty is only marginally distinguishable from zero. The wage penalty for those women with two or more children and for mothers who returned to the work force when their children were 6-17 years of age are not statistically significant. Although these results suggest that mothers who return most quickly to the work force bear the brunt of the motherhood penalty, the decompositions in the following section show that this is not, in fact, the case.
Our estimates thus far represent the average penalty across all working mothers. Columns (8)-(10) of

Who Bears the Motherhood Wage Penalty?
We begin our decompositions by evaluating the wage effect of children at different ages. As discussed above, if the work effort hypothesis holds, then the motherhood wage penalty will diminish as children grow older. Column (1) of Table 3 shows a 2.7% wage penalty per child for infants and toddlers (0-2 years old) for all women. The wage penalty for older children ranges between 1.1% and 1.7%. Ftests reject equality of the wage effects of all age groups. As expected, infants and toddlers impose the largest estimated penalty, and F-tests reject equality of this penalty with the penalties for older children at the 15% significance level or better. However, it is also clear that the wage penalties, although small in magnitude, persist even as children age. Table 3 show estimates for a fixed effects model fully inter- acted by timing of the mother's return to work. This decomposition shows that at least some of the persistence in the penalty is due to sample composition.
Columns (2)-(4) of
THE MOTHERHOOD WAGE PENALTY REVISITED
For the majority of women who return to work with a child five years of age or younger, the wage penalty is greatest when they first return. The penalties in the first years of return to work are consistent with the possibility that mothers experience a period of adjustment in managing child and job responsibilities. For example, mothers who return to work when their children are infants experience only a 1% penalty for each pre-school child, compared with a nearly 4% penalty for mothers who recently returned to work. This pattern is also consistent with a job-matching story. Under 283 Table 2). bAn "xx" indicates that the white and black coefficients are significantly different at the 5% level based on point estimates of race-interacted coefficients for models that pooled the white and black samples.
*Statistically significant at the .10 level; **at the .05 level; ***at the .01 level.
this scenario, the first job a mother takes upon her return to the labor market may not be the best match. Over time, however, she is likely to improve her match. Finally, we observe that penalties associated with children do diminish as they grow older; these patterns are consistent with the work effort hypothesis.22
22These patterns are also consistent with sample selection bias. Stratton (1995) suggested that workers who receive low reentry wages relative to their wages prior to a labor force interruption are more likely to leave the labor force again. In our analysis, their presence in the group of women first returning to the labor force will raise the estimated penalty for top panel shows that the overall estimated motherhood penalties for black and white mothers are very similar. The second panel shows slightly larger penalties for black mothers of young children and significantly smaller penalties for black mothers of middle-school children. However, when we control for return timing, these small racial differences become less apparent. Table 5 compares wage penalties by race in a fixed effects model that is fully interacted by both race and return timing. The top panel of Table 5 shows main wage effects for the biggest subgroup: white women who returned to work with an infant or toddler. The second and third panels show wage effects relative to the main group for white and black women, respectively. aSample includes 22,828 woman-year observations for 3,693 women. In the pooled cross-section regressions, we weight each observations per woman divided by the actual number of years that the woman appears in the sample and estimate robust clustered unbalanced panel and multiple observations per woman. In the fixed effects regressions, we report the within R-squared. Models inclu 7, Table 2). bA symbol in these columns indicates that the coefficient in the preceding column is significantly different from the high school g of race-interacted coefficients for models which pooled all education groups as follows: x = .10 level; xx = .05 level; xxx = .01 level.
Finally, we estimate the motherhood wage penalty for women with different educational levels. According to our earlier discussion, the effort requirement of work should rise with education. To clarify the analysis, we restrict the sample to women whose educational group does not change over their work history.24 Approximately 85% of the sample (3,693 of 4,246 women, and 2,518 of 2,958 mothers) meets this criterion. We compare four distinct educational groups: high school dropouts (less than 12 years of schooling), high school graduates (exactly 12 years of schooling), those with some college (13-15 years), and college graduates (16 or more years). Table 6 shows OLS and fixed effects results for the two specifications of children's presence. The fixed effects models in the top panel reveal a clear pattern by skill: both the least and the most skilled mothers bear no wage penalty for the presence of children, while those at the medium-skill level (those with at least 12 years of schooling but without a college degree) bear significant wage penalties, ranging from 4% for one child to almost 11 % for two or more children. Note that the estimated OLS wage penalties for women with a college degree are among the largest for any education group, but these penalties all but vanish in the fixed effects specification. Clearly, this prediction of the work effort hypothesis-that the motherhood wage penalty should rise with skill-is not supported by the data.
The second panel shows a decomposition of the wage penalty by children's age groups. Here we see that the least skilled from the regression. When we estimate a similar model using the "one child" and "two or more children" specification, late-returning black women appear to avoid the penalty. This group is probably the source of the diminished penalties reported in Hill (1979) and Waldfogel (1997).
24The results are quantitatively very similar, and our conclusions are unchanged, when we perform this analysis using initial education level to stratify the sample by education groups. mothers of infants experience about the same wage penalty as high school graduates, but that older children impose no penalty on those with less than 12 years of schooling. By contrast, the wage penalty persists for medium-skilled mothers with children of all ages. Finally, highly skilled mothers appear to experience a wage penalty only for their middle-school children. This result appears, however, to be the result of heterogeneity among women in the timing of their return to work, as shown in Table 7 . Table 7 presents the estimates for a fixed effects model fully interacted by education and return timing. The first panel of Table  7 reports the main effects for the largest education-timing subgroup: high school graduates who returned to work when their youngest child was an infant or toddler. All other figures represent effects relative to the base group. The base group experienced a 3% motherhood penalty for each infant and toddler when they returned to work. The penalty, however, falls to only 1% for older children. Moreover, the estimates of older-children penalties are below conventional confidence levels, with p-values of 30%.
The experience of early returning high school dropouts is not statistically distinguishable from that of the base group, except for a marginally significant wage premium associated with elementary schoolage children. This suggests that high school dropouts also experience a wage penalty when their children are very young. Nevertheless, all of the relative effects for this group are positive and, beginning with preschool-age children, are large enough to offset the negative base group effects. High school dropouts who return to work when their youngest child is 3-5 years of age appear to experience no wage penalty initially, and, like earlier returning dropouts, receive a wage premium for their schoolage children, relative to the base group. The premium for this group is statistically significant at the 10% level.
By contrast, high school graduates who delay their return to work experience a statistically significant penalty of more than 287 INDUSTRIAL AND LABOR RELATIONS REVIEW The results for mothers of different educational levels are striking. Specifically, it is medium-skilled mothers-those who graduated from high school but did not complete four years of college-who bear the brunt of the wage penalty, especially if they delay their return to work until their children are pre-schoolers. Mothers who are high school dropouts experience a wage penalty only for infants and toddlers; almost all college graduates experience no wage penalty at all. The non-monotonic effect of education and the persistence of the penalty for later-returning medium-skilled mothers are particularly at odds with the work effort explanation.
Flexible Schedules and Medium-Skilled Workers
Bielby and Bielby (1988) found that women with less labor market continuity (in our sample, the late returners) report less effort while at work than other women, and that more educated women report more effort. By assigning these different effort levels to different groups of mothers, and by assuming that high school dropouts also expend more effort on the job, at least once their children are older, one could argue that our findings do not contradict the work effort hypothesis. We are uncomfortable, however, with a model that relies on extreme and unsystematic heterogeneity among subgroups of mothers in expending work effort. We therefore propose an alternative, and perhaps complementary, hypothesis based on the work-schedule inflexibility of some types of jobs. While Becker's analysis focuses on finite energy as the primary constraint, we believe that time, and in particular time spent at work during the middle of the day, also presents a restrictive constraint. Suppose that a worker's productivity, and thus her wage, are determined by (1) standard office-hour time at work (that is, 9 a.m. to 5 p.m.); (2) time spent working outside the 9-to-5 norm, whether at the workplace or at home; and (3) effective effort. Further, effective effort is an increasing function of education. This would be true under either the theory that education increases productive human capital (Becker 1964; Mincer 1974 ) or a signaling theory bywhich more ambitious workers obtain more education because doing so is less costly for them than it is for other workers (Spence 1973) .
A worker who is time-or effort-constrained may be able to avoid a wage penalty by making offsetting adjustments among the three inputs. Whether this is possible will depend on the degree of substitutability among these factors. Jobs vary by the extent to which productivity depends on each input and by the extent to which one input is substitutable for another. For soli-tary activities like writing, other time can be freely substituted for office hours. Similarly, in some jobs, putting forth greater effective effort can reduce time spent working.
Jobs that require a college degree are more likely than otherjobs to require relatively high levels of effective effort. This follows from the relationship between effort and education specified above. Further, college graduates are likely to have more autonomy in theirjobs with respect to both working hours and working methods than are less-educated workers, and therefore likely to enjoy greater substitutability among inputs. High school graduates are those most likely to have clerical jobs that require their presence during office hours, and are less likely than college graduates to have sufficient autonomy in those jobs to allow them to substitute either effort or other time for actual office hour time. Finally, many of the jobs that are available to high school dropouts, including food service, housekeeping, and manufacturing, entail shift work, including hours outside the 9-to-5 norm. For thesejobs, time generally matters more than effort, and time outside of office hours is no less valuable than regular office hours.
To complete this explanation, suppose that the same factors that determine a mother's productivity generate disutility for her, again at different rates and for different reasons. Just as spending more time at work reduces leisure time, spending more effort at work will eventually undermine a mother's energy level at home. Office hours may present particular problems for two reasons: they coincide with the time of day when children are most active and thus need the most supervision, and they are the hours during which a helping husband is most likely to be working, himself. Mothers who have the strongest distaste for officehourjobs, either because they lack support at home or because they strongly prefer spending those hours with their children, are the most likely to delay re-entry into the labor force. When they do return to the work force, particularly if they are high school graduates, they will most likely find jobs that require their presence during regular office hours. If they have higher absenteeism (for the same reasons they delayed re-entry) and are unable to substitute other time or increased effort, they will suffer a wage penalty relative to early returning mothers who have evidenced a milder disutility for office hour work. College graduates and low-skilled workers avoid the penalty by substituting effort and flexible time.25 Table 8 summarizes work schedule flexibility measures by education, as reported in the May 1991 CPS Supplement. The first four rows of the table suggest that schedule flexibility declines with education. Compared to mothers with higher educational attainment, high school dropouts are more likely to work on weekends and are likely to experience greater variability in starting and stopping times. College graduates are the least likely to work on the weekend and are the most likely to work during the day. However, the last two rows of Table 8 indicate that college graduates are much more likely to work at home as part of theirjob or to have jobs that allow for some flexibility. High school graduates and those with some college are caught in the middle. Like the college graduates, they work during standard office hours; unlike college graduates, they are not able to work at home or to take advantage of flexible scheduling. Thus the CPS data provide some support for the work schedule flexibility explanation; more direct tests of this explanation await future research.
Conclusions and Policy Implications
Others have identified a wage penalty among working mothers and have investi25For separate, education-level-based labor markets to co-exist, the high school graduate's wage with the penalty must still be greater than the non-penalized high school dropout's wage. If not, the high school graduates with strong disutility for working during office hours would take the lower-skilled, but more flexible, jobs. gated reasons for its existence.
THE MOTHERHOOD WAGE PENALTY REVISITED
In this paper, we use a detailed panel data set to consider each of the proffered explanations. Like researchers before us, we control for human capital inputs and for unobserved heterogeneity. These controls explain 55-57% of the wage gap between mothers and non-mothers, leaving an unexplained wage penalty of 3-5%. We extend previous research by addressing heterogeneity among mothers identified by the timing of their return to the work force. We find that mothers tend to face the highest wage penalty when they first return to work, even if their children are older. This may reflect learning to manage the dual responsibilities of work and children, the greater incidence of illnesses among children when they first enter a daycare or school environment, or poor match quality, on average, in the first jobs that are taken on reentry.
We also investigate the incidence of the penalty by further decomposing the sample by age of children and by mothers' race and education. We find that younger children impose a higher penalty than older children and that black and white mothers face the same penalty, patterns that are consistent with a work effort explanation. But the largest differences in the penalty arise among education groups. Although more educated women are likely to have jobs in which effort is relatively important, we find that college-educated mothers do not, in fact, face any penalty for having children. And while high school dropouts face a 3% penalty if they work when their children are infants and toddlers, they do not bear any penalty for older children. Thus high school dropouts who delay their return to the work force until their children are older bear no motherhood wage penalty at all. By contrast, high school graduates-especially those who return to work when their children are older-face persistent penalties of 4-6% up until their children enter high school.
The results for wage gap differentials by education cast doubt on the work effort hypothesis as a complete explanation for the wage penalty. It is unlikely that high school graduates reduce work effort in response to childcare duties at home when mothers with less and more education do not. Instead, we suggest that time, and in particular time during the middle of the day, poses a binding constraint that may 
